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Summary
Objectives: A comparative study is made of two types of flaps in semi-impacted third molar surgery and their relation 
to the postoperative period (pain, swelling and trismus).
Material and methods: Twenty-five healthy patients were subjected to surgical extraction of both semi-impacted 
lower third molars, located in a similar clinical and radiographic position. In 25 cases the wound was sutured using 
a reflection flap (healing by first intention), while in the 25 contralateral cases the conventional technique was used 
(simple approximation of the wound margins). Pain, swelling and trismus were evaluated, during the first week of 
the postoperative period.
Results: There was lesser pain, swelling and trismus after extraction of a semi-impacted third molar when healing 
took place by second intention (simple approximation of the margins), than in the case of healing by first intention 
(flap repositioning and margin-to-margin suturing).
Conclusions: The postoperative course proved worse when using a reflection flap for healing by first intention than 
on suturing by simple approximation of the wound margins.
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Introduction
Impacted third molar surgery is characterized by posto-
perative pain, swelling and trismus. These symptoms in 
turn depend on a number of factors such as the duration 
of the operation, the difficulty surgery, the magnitude of 
the ostectomy, the lack of oral hygiene, or the experience 
of the surgeon (1-3). Regarding the use of flaps, different 
designs have been used to minimize periodontal damage 
in the case of  second molars (4-7). The postoperative 
course is worse the larger the raised mucoperiosteal flap 
(8,9), and there is some controversy over the use of would 
healing by first intention or partial closure (wound healing 
by second intention)(10-12).
In 1936, Rehrmann (13) proposed a flap repositioning 
technique to secure healing by first intention after the 
extraction of lower third molars. With this approach com-
plete wound sealing was achieved, and contamination from 
the oral cavity was avoided. However, in recent years, some 
authors (14) have suggested that primary closure of the 
wound prevents drainage of the latter - thereby worsening 
the postoperative pain and the swelling. Some authors 
(11,15) have recommended the possibility of leaving sur-
gical drains in the region of the wound, after observing an 
improved postoperative course in these patients compared 
with individuals subjected to primary closure. Recently 
Waite and Cherala (16) have reported very good results 
after 1280 surgical extractions of mandibular third molars 
involving the raising of a small conservative flap that is 
passively repositioned without suturing. 
The present study compares the secondary postoperative 
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manifestations (pain, swelling and trismus) recorded in 
25 patients, after 50 third molar surgical extractions. In 
25 cases primary closure of the wound was carried out by 
means of the Rehrmann sliding flap, while in the other 25 
contralateral molars simple closure with healing by second 
intention was carried out.
Material and Methods
A follow-up study was made of the extraction of impacted 
mandibular third molars between January 2004 and April 
2004. Healthy women were selected, without medication 
and with the two lower third molars in the same position 
(and thus presenting similar surgical extraction difficulty). 
Informed consent was obtained from all the patients. The 
teeth all presented class II difficulty. The molars were 
submucosal or class III, and were partially impacted in 
bone. Erupted (class I) or totally intrabony molars (class 
IV) were excluded (16). A total of 58 semi-impacted molars 
were removed in 29 women between 18 and 31 years of 
age. The following data relating to extraction difficulty 
were recorded: surgical time, ostectomy time and the need 
(or not) for tooth sectioning. Four patients that failed to 
complete the postoperative follow-up were excluded.
Postoperative pain was scored by means of a 10-cm vi-
sual analog scale (VAS) from zero (no pain) to 10 (worst 
pain imaginable). Six and 12 hours after the operation, 
and then once daily during the subsequent 6 days, the 
patients scored their pain on the VAS, followed by milli-
metric measurement to convert to numerical values. The 
patients also recorded daily analgesic use, in addition to 
the prescribed medication.
Subjective assessment was made of swelling (on days 2 
and 7 postextraction), based on a 4-point scale: 1 = no 
swelling, 2 = mild swelling (intraoral swelling and edema 
of the operated zone), 3 = moderate swelling (intraoral 
and extraoral swelling and edema), and 4 = severe swelling 
(intraoral, extraoral and facial swelling and edema). Such 
swelling was measured by both the patient and one of the 
investigators (SHB).
 In order to objectively evaluate swelling, two distances 
were measured: (a) from a point located at mandibular 
angle level and marked with henna, to the interincisal 
point, referred to as the angle - interincisal point distance 
(AID); and (b) from the tragus to the interincisal point, 
referred to as the tragus - interincisal point distance (TID). 
The measurements were made before the operation and 
again two and seven days after extraction, using a non-
extensible measuring tape.
Before surgery, we evaluated oral aperture, measured 
from the incisal margin of the upper incisor to the incisal 
margin of the lower incisor, in order to assess postope-
rative trismus.
Surgical technique
In all cases protocolized molar extraction was carried out, 
involving the raising of a vestibular triangular mucoperios-
teal flap with distal incision and vestibular release, minimal 
ostectomy, and tooth sectioning where required.
 In each patient, the incision margins were joined and 
sutured, without closing the wound, on one side, seeking 
healing by second intention (Technique 1). On the con-
tralateral side the flap was repositioned to allow healing 
by first intention (Technique 2). Suturing was carried out 
with 3/0 silk, and a one-month period was allowed to 
elapse between extraction on one side and extraction on 
the contralateral side (Figures 1 and 2).
Following the operation, the patients were prescribed 
amoxicillin 500 mg/8 hours during 7 days, ibuprofen 600 
mg/8 hours during 3 days, and magnesium metamizol (575 
mg) in the event of pain. All patients were instructed to 
perform three daily rinses with 0.12% chlorhexidine.
Statistical analysis
The quantitative statistical analysis was carried out using 
the SPSS (Statistical Package for the Social Sciences) ver-
sion 10. The categorical variables of interest were correla-
ted using the chi-square test, with mixed factorial analysis 
of variance (ANOVA) for studying the course of swelling 
and pain over time. Analysis of covariance (ANCOVA) 
in turn was used to assess the course of the clinical pain 
score over time, with statistical control of the number of 
analgesics used in the 7 days after the operation.
Results
Twenty-five healthy women between 18 and 31 years of 
age were studied. A total of semi-impacted 50 molars were 
removed. The mean surgical time was 4.2 minutes (range 
2-30 minutes). In 28% of the cases an ostectomy was per-
formed, with tooth sectioning in four cases (two of them 
coronal and radicular). These variables were homogeneous 
for both suture techniques studied; as a result, there were 
no significant differences in the difficulty of the cases.
Postoperative pain
The maximum postoperative pain was recorded after 
between 6 and 12 hours with both techniques. Although 
the mean pain was slightly greater with Technique 2, the 
difference with respect to Technique 1 was not statistically 
significant (p>0.05)(Fig. 3). Mean analgesic use was simi-
lar with both techniques, though after 7 days the patients 
subjected to Technique 1 required less analgesia (mean 0.5) 
than those subjected to Technique 2 (mean 2.2)(t=0.02).
Subjective swelling
Swelling as scored by the patient was greater after two days 
(mean=2.7) than after 7 days (mean=1.3). With Technique 
1, swelling was significantly less intense (mean=1.6) than 
with Technique 2 (mean=2.4)(p< 0.05).
Mean swelling scored by the investigator after two days 
was 2.4, versus 1.1 after 7 days. Significant differences 
in mean score were recorded according to the surgical 
technique used (F=12.960, p<0.05) - the mean score with 
Technique 1 (mean=1.4) being lower than with Technique 
2 (mean=2.1)(Fig. 4). 
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Fig. 1. Closure by flap repositioning. Technique 2 (healing by first 
intention).
Fig. 2. Closure by approximation of  wound margins. Technique 1 
(healing by second intention).
Fig. 3. Similar pain score tracings with both techniques, as determined by the patient on a visual analog scale (VAS)
(F=1.578, p>0.05). Technique 1: Conventional suturing. Technique 2: Flap repositioning.
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Objective swelling
Significant differences were recorded in the mean va-
lues according to the surgical technique used (F=17.33, 
p<0.05) - the mean increase in AID being smaller with 
Technique 1 (mean = 0.15 mm) than with Technique 2 
(mean = 0.36 mm).
Regarding TID, Technique 1 showed lesser mean swelling 
(mean = 0.0002 mm) than Technique 2 (mean = 0.12 mm) 
(F=15.17, p<0.05). 
Trismus
The reduction in oral aperture was significantly greater af-
ter two days (mean = 17.5) than after 7 days (mean = 6.4). 
In addition, differences in trismus were observed according 
to the surgical technique employed. In effect, Technique 1 
showed significantly lesser mean trismus (mean = 9.9) than 
Technique 2 (mean = 14.1)(F = 6.960, p<0.05). 
Discussion
Different incisions have been proposed in third molar 
surgery to offer a better surgical field and to minimize 
postoperative discomfort for the patient (17). With the 
purpose of securing primary closure of the wound, Jakse 
et al. (18) reported better results when using a sliding-
sutured triangular flap than when using a mucogingival 
flap. According to these authors, primary closure of the 
flap avoids suture dehiscence and improves wound hea-
ling. However, in the opinion of other investigators (9,11), 
healing by second intention, where wound drainage is 
facilitated, causes less patient discomfort.
The measures of swelling and pain were recorded by means 
of a visual analog scale (VAS), which according to Berge 
(19) is an effective (albeit subjective) measurement option. 
In addition, swelling in our study was also documented by 
an objective technique involving the measurement of the 
distance between two facial anatomical points - in a way 
similar to the procedure adopted by other authors (15).
Dubois et al. (10) performed the surgical removal of both 
lower molars. According to these authors, and coinciding 
with our own observations, pain and swelling were greater 
when the surgical wound healed by first intention. Holland 
and Hindle (20) likewise reported more pain and swelling 
in those cases where primary closure was carried out. 
However, after one month the surgical wound showed a 
better appearance in these patients than in those where 
closure and healing by second intention was carried out. 
In contrast, Suddhasthira et al. (21) reported no diffe-
Fig. 4. Subjective swelling as rated by the investigator (F=12.960, p<0.05). Technique 1: Conventional 
suturing. Technique 2: Flap repositioning.
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rences according to the type of wound healing involved. 
Brabander and Cattaneo (11) likewise observed no statis-
tically significant differences in pain, swelling and trismus 
between two groups of patients subjected to primary flap 
closure using the conventional technique and to simple 
wound closure with healing by second intention. Never-
theless, all the data point to a better postoperative course 
with secondary wound closure. In our series we recorded 
greater trismus with primary closure.
Some authors (15) suggested primary closure of the flap, 
but keeping a drain in place during 72 hours. While this 
measure had no impact upon postoperative pain, it did 
reduce the swelling. In contrast, Saglam (22) compared the 
postoperative course of primary wound closure with and 
without placement of a drain, and recorded lesser pain, 
swelling and trismus in the latter group.
On the basis of the recent studies published by Pascualini 
et al. (12), hermetic primary closure of the surgical wound 
causes more postoperative pain and swelling than simple 
closure with approximation of the margins.
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